In this article, we introduce a new type of contraction and prove a coincidence point theorem which generalizes some known results in this area. The artile includes examples which show the validity of our result and that these contractions form a superclass of many classes of contractions known in the litrature.
Introduction
In 2012, Wardowski [9] introduced thre concept of the F -contractive mapping on a metric space and proved a fixed point theorem for such a mapping on a complete metric space. In the present paper we extend the fixed point result due to Wardowski by introducing the concept of an F -g-contraction. We prove a coincidence point result for an F -g-contraction. For more study on Fcontractions one may refer to [3, 4, [7] [8] [9] [10] and on coincidence points to [1, 2, 5, 6 ].
Preliminary Notes
Throughout the article denoted by R is the set of all real numbers, by R + is the set of all positive real numbers and by N is the set of all natural numbers. (X, d), (X for short), is a metric space with a metric d. Let T : X → X and g : X → X be any two mappings. T and g are said to have a coincidence point at x ∈ X if T x = gx and then gx is called a point of coincidence. Further, a point x ∈ X is called a fixed point of T if T x = x. Definition 2.1. [9] Let F : R + → R be a mapping satisfying
(F2) For each sequence {a n } n∈AE of positive numbers lim n→∞ a n = 0 if and only if lim n→∞ F (a n ) = −∞. , y) ) for all x, y ∈ X with T x = T y.
Main Results
Definition 3.1. Let g : X → X be any mapping and F : R + → R be a mapping as in Definition 2.1. A mapping T : X → X is said to be an
for all x, y ∈ X with gx = gy and T x = T y.
(1) with different examples of mapping F gives rise to contractions of various types known in the literature. Let us have a look at some of these in the following examples.
for all x, y ∈ X is an F -g-contraction with τ = ln (1/λ). Conversely, any Fg-contraction T satisfies (2) for all x, y ∈ X with gx = gy and λ = exp(−τ).
and also for any mapping g :
for all x, y ∈ X with gx = gy and λ = exp(−τ).
for all x, y ∈ X is an F -g-contraction with τ = λ. Conversely, any F -gcontraction T satisfies (4) for all x, y ∈ X with gx = gy and λ = τ .
F3) and for any mapping g : X → X and a real number λ > 0, a mapping
for all x, y ∈ X is an F -g-contraction with τ = ln (1/λ). Conversely, any Fg-contraction T satisfies (5) for all x, y ∈ X with gx = gy and λ = exp(−τ). (F1)-(F3). If F (a) ≤ G(a) for all a > 0 and a mapping H = G  -F is nondecreasing then every F -g-contraction T is G-g-contraction. , gy) ) for all x, y ∈ X with gx = gy and T x = T y. Thus, for all x, y ∈ X with gx = gy and
Indeed, from Remark 3.7 we have H(d(T x, T y)) ≤ H(d(gx

T x = T y we obtain τ + G(d(T x, T y)) = τ + F (d(T x, T y)) + H(d(T x, T y)) ≤ F (d(gx, gy)) + H(d(gx, gy)) = G(d(gx, gy)).
Theorem 3.9. Let (X, d) be a metric space, g : X → X be a mapping and T : X → X be an F -g-contraction such that T (X) ⊆ g(X). If either (X, d) is complete with T and g as continuous and commuting mappings on X or g(X)
is complete then g and T have a coincidence point x ∈ X with the unique point of coincidence gx .
Proof. First, let us observe that T and g have at most one point of coin-
In order to show that T and g have a coincidence point, let x 0 ∈ X be arbitrary and fixed. We define a sequence
.. If there exists k ∈ N for which gx k+1 = gx k , then T x k = gx k and the proof is finished. Suppose now that gx n+1 = gx n , for every n ∈ N. Then by (1), the following holds for every n ∈ N:
From (6), we obtain lim n→∞ F (d n ) = −∞ that together with (F2) gives
From (F3) there exists k ∈ (0, 1) such that
By (6), the following holds for all n ∈ N:
Letting n → ∞ in (9), and using (7) and (8), we obtain
Now, let us observe that from (10) there exists n 0 ∈ N such that nd k n ≤ 1 for all n ≥ n 0 . Consequently we have
for all n ≥ n 0 . In order to show that {gx n } n∈AE is a Cauchy sequence consider m, n ∈ N such that m > n ≥ n 0 . From the definition of the metric and from (11) we get
This together with the convergence of the series
implies that the sequence {gx n } n∈AE is a Cauchy sequence. Consider the first situation where (X, d) is complete and the mappings g and T both are continuous and commuting. Then there exists x * ∈ X such that lim n→∞ gx n = x * . Finally, continuity and commutativity of T and g yield T x
That is, T and g have a coincidence point at x * . In the second situation g(X) is complete. So, there exists a point x * * in X such that the Cauchy sequence gx n = T x n−1 in g(X) converges to gx * * . Since gx n = gx n+1 for all n ∈ N, we can find a subsequence {gx n k } of the sequence {gx n } such that gx n k = gx * * for all k ∈ N. Then by Remark 3.
This implies that T x n k and hence T x n converges to T x * * . Uniqueness of limit now implies that T x * * = gx * * . This completes the proof. Proof. Take g = I X , the identity mapping on X in Theorem 3.9. 
